Data file (Microsoft Excel) SAS scripts (Microsoft Word) SAS outputs (Microsoft Word) 
Supporting Online Material
Biofacies of a species typically likely to be under LMC, according to Hamilon (1): 1) Females greatly preponderate.
2) Reproduction is arrhenotokous (female control).
3) There is at least one male in every batch of offspring.
4)
There is gregarious development, as a group of siblings, from egg to adult. 5) Adult males eclose first and can mate many times. 6) Mating takes place immediately after (or even before) eclosure of adult females. 7) Males are disinclined, or unable, to emigrate from the batch. 8) Females can store sperm; one insemination serves to fertilize the whole egg production.
Note that T. urticae fulfills all of these assumptions.
Material and methods

Base population of spider mites
The base population of spider mites (Tetranychus urticae, Koch) is composed of a large number of individuals (>5 000) reared on cucumber plants (variety: Ventura provided by Rijkzwaan France, under controlled conditions (25°C, photoperiod of 16h Light: 8h Dark regime). Cucumber seeds were sown once a week and plants were grown in a herbivore-free room under controlled conditions (25°C) at the University of Montpellier. Mites were originally collected from a cucumber greenhouse (variety: Ventura) in Pijnacker, The Netherlands, in May 1994 and kept on that same variety in a climate chamber at the University of Amsterdam. The mite culture at the University of Montpellier was established in September 2007 from approximately 5 000 individuals sampled from the Amsterdam population. We checked that we had no Wolbachia or Cardinium (which induces sex ratio modifications in spider mites; 21) in our population, using PCR with primers specific to these bacteria (M. Weill, pers. com.).
In our population, generation time at 25°C is about 13 days. Females can survive for 30 -40 days and lay 2-10 eggs per day throughout their life on the host-plant used (cucumber) (29) .
Females are generally fertilized as soon as they emerge from their final quiescent stage of development, hence most adult females of the population are fertilized. Isolating females when they are still quiescent ensures their virginity. Experiments were performed in a growth chamber at 25°C, under continuous light, on cucumber leaf fragments maintained on wet cotton.
The initial polymorphism of our population for sex ratio or sex ratio adjustment is unknown. However, the polymorphism at microsatellite markers was relatively high for a lab population: out of 10 microsatellite markers developed for this species (30, 31) and studied in a sample of 48 individuals, 8 were polymorphic, with on average 3 alleles per locus (2 to 6).
Average heterozygosity per polymorphic locus was 0.34 (std=0.23). This shows that the base population is far from being inbred.
Experimental evolution of sex allocation in response to LMC
Experimental evolution design (Fig. S1)
To test if sex allocation could evolve in response to LMC, two types of selection regimes representing different levels of LMC ('LMC+' and 'LMC-') were created in April 2008, with 3 replicates (or lines) in each. In December 2009 a third treatment ('Panmixia', with an even lower level of LMC) was created. We thus obtained 9 selection lines.
In the 'LMC+' selection regime, patches were colonized by single females, who mated with their brothers. To initiate an 'LMC+' line, 60 adult females were randomly collected from the base population and individually placed on 4 cm² leaf fragments, where they were allowed to lay eggs. We let the resulting offspring develop and mate locally for one generation (sib-mating), and then individuals from the 60 leaf fragments were grouped on a single large leaf. From this pool of individuals, 60 females were randomly sampled and individually placed on 4 cm² leaf fragments to start a new generation of selection (Fig. S1A ). This procedure was repeated every generation.
In the 'LMC-' treatment, mites evolved in patches colonized by 10 mated females, thus corresponding to a lower level of LMC. To initiate an 'LMC-' line, 60 adult females were randomly collected from the base population and divided into 6 groups of 10 females. Each group of 10 females was placed on a 40 cm² leaf fragment, where females were allowed to lay eggs. As for the 'LMC+' selection regime, we let the resulting offspring mate on their patch, then individuals from the 6 leaf fragments were grouped on a single large leaf. From this pool of individuals, 60 females were randomly sampled and divided into 6 groups of 10 females to start a new generation of selection (Fig. S1B ). This procedure was repeated every generation.
In the 'Panmixia' treatment, mites evolved in patches containing hundreds of individuals that mated randomly, thus far from LMC conditions. To initiate a 'Panmixia' line, 100 adult females were randomly collected from the base population and placed on a 400 cm² leaf fragment, where they produced offspring. In this selection regime, a new leaf was provided every week, but density was not regulated. Moreover, all stages (eggs, larvae, quiescent individuals, adult females and adult males) were permanently present on the leaf, and there were possibly overlapping generations (Fig. S1C) .
We let the 'LMC+' and 'LMC-' selection lines evolve for at least 54 generations (27 months) before starting the following experiments. The 'Panmixia' selection lines were established 20 months after the others, hence they evolved for about 14 generations only.
Sex ratio in the selection lines
We first measured the sex ratio directly in the selection lines. To this purpose, we is not possible to visually discriminate male and female juveniles. Hence, the sex ratios reported in this study correspond to tertiary (i.e., adult, (5)) sex ratios. However, a previous study suggests that there is no differential mortality between male and female larvae, hence primary and tertiary sex ratios are expected to be similar (32) .
Sex ratio of different selection regimes in common environments
To determine if differences observed between the selection regimes were due to a facultative adjustment or to the evolution of sex ratio (or both), we compared the sex ratio of the selection lines when placed under similar conditions ( 'Single' or 'Several foundresses'). A persistence of differences between selection regimes would imply an evolution of different fixed sex ratios in response to LMC intensity, whereas a disappearance of any difference would indicate a pure facultative adjustment. A significant interaction between selection regime and condition would indicate that the norm of reaction for sex ratio has evolved. Note that we measured the sex ratio one generation after the lines had been transferred in the common environment, to mitigate eventual maternal effects.
For logistic reasons, it was not possible to study all 9 lines in both conditions at the same time. To be able to compare the norm of reaction for sex ratio between lines, we studied all lines in one condition at a time, but repeated each experiment twice. Thus, four independent experiments (2 for the 'Single foundress' condition and 2 for the 'Several foundresses' condition) were carried out. We started these experiments in July 2010, hence in generations 54 for 'LMC+' and 'LMC-' selection regimes, and about generation 14 for the 'Panmixia' regime.
For the 'Single foundress' condition, 20 young adult females (supposedly mated) were directly sampled from each of the 9 selection lines and placed individually on 4 cm² leaf fragments. After 4 days, females were removed and their eggs were allowed to complete development. The resulting offspring were allowed to mate locally (sib-mating), and one young mated female per leaf was haphazardly chosen to start the experiment. In this way, females from all lines had developed in similar conditions (a single foundress and sib mating), which mitigates eventual maternal effects. These females (N=180) were placed individually on 4 cm² leaf fragments and allowed to oviposit for 4 days. The sex of the resulting offspring was determined at adulthood. This experiment was repeated twice.
For the 'Several foundresses' condition, 80 young adult females were sampled from each selection line and divided into 2 groups of 40 females. These groups of 40 females were placed on leaf fragments of approximately 160 cm², where they were allowed to lay eggs during 4 days.
Hence conditions were intermediate between our selection regimes 'LMC-' (10 females on 40 cm²) and 'Panmixia' (100 females on 400 cm²). The resulting offspring were allowed to mate locally on their native leaf fragment, and 40 young mated females per leaf were haphazardly chosen and placed on new leaves to start the experiment. These females had thus developed in similar (panmictic) conditions for one generation, irrespective of their original selection regime.
Each group of 40 females was allowed to lay eggs during 4 days and the sex ratio of the resulting offspring was determined at adulthood. This experiment was replicated twice. Figure S2 summarize the two types of experiments ('Single foundress' and 'Several foundresses' conditions).
Statistical analysis
Main statistical analyses were done using Generalized Linear Mixed Models (procedure GLIMMIX, SAS, 2002). All SAS scripts containing original data are included in this Supplementary Material.
Comparison of sex ratio in the selection lines
To compare the sex ratio (proportion of males) produced in the three selection regimes, we ran the analysis on the proportion of males per line, with Selection regime (i.e. 'LMC+', 'LMC-' or 'Panmixia') as a fixed factor, specifying a Binomial distribution of the response variable (sex ratio). We performed pairwise comparisons between Selection regimes using the CONTRAST statement. We calculated Least squares estimates of the sex ratio and its 95% confidence interval.
Comparison between observed sex ratios and predicted values
We compared the sex ratios observed in the selection lines with those predicted by LMC theory. Assuming a constant number of foundresses (N) in an otherwise large and non-inbred population, the theoretical ESS sex ratio (proportion of males) for a haplodiploid species is given by equation 1 (5, 22, and references herein).
For a single female, as in the 'LMC+' selection regime, this equation predicts 0% of sons, which should be interpreted as the minimum proportion of sons needed to ensure insemination of daughters (2). This minimum is not known, but the optimal number of matings per day for a male spider mite has been suggested to be equal to 4 (33) . Thus, one can expect the minimum proportion of sons needed to fully fertilize daughters to be close to 1/5, i.e. 0.2. This is a conservative estimate, since males can copulate for more than one day and all females do not need to be fertilized in a single day. Another prediction from LMC theory is that the sex ratio should be less than or equal to the sex ratio expected for two foundresses, which is 21% from equation 1.
For more than one foundress, a higher proportion of sons is expected, hence predictions are less sensitive to assumptions about male insemination (2, 5) . For a group size of 10 females, as in the 'LMC-' selection regime, a sex ratio of 0.44 is predicted. However, equation 1 assumes that males and females are equally costly to produce. When this is not the case, the optimal sexratio is further biased towards the cheapest sex to produce (2) . We found that male eggs were about 5%-12% smaller than female eggs in T. urticae, depending on experimental conditions (e.g., see (32) ). Hence for the same amount of resources as that spent to produce one male, a female can produce 1.05 -1.14 sons. The range of sex ratio predicted by equation 1 for the 'LMC-' selection regime thus becomes (44*1.05)/(44*1.05+56) to (44*1.14)/(44*1.14+56), i.e. 0.45 -0.47.
In the same way, the optimal sex ratio predicted for the 'Panmixia' treatment is 0.49 when assuming an equal cost of male and female offspring, and 0.50 -0.52 when considering the smaller size of male eggs.
Finally, the range of optimal sex ratio predicted for two foundresses is 0.23 -0.24 when costs are taken into account. Hence the sex ratio under 'LMC+' should be at most equal to 0.24. The predicted values were compared to the 95% confidence limits of the observed data, given from the previous analysis. Note that only the predictions without taking into account differential costs of male and female offspring are given in the main text.
Sex ratio of different selection regimes in common environments
The 'Single foundress' and 'Several foundresses' conditions were tested in different experiments, but it was possible to compare them because the experiment was repeated twice for In order to further test the hypothesis that individual sex ratio adjustment was more precise than under binomial sampling of the number of sons within each brood, for each line we compared the variance of sex ratio among females with the range of variance obtained under binomial sampling. We used individual data from the experiments with 'Single foundress' condition. We built 1000 bootstrap data sets by sampling, for each female, as many offspring as that produced by this particular female, assigning each individual offspring to either sex with a probability of being male equal to the mean sex ratio observed in the experimental line this female was coming from. We compared the observed variance of sex ratio within line with the 95% confidence intervals of the distribution of sex ratios obtained this way. Such analysis assumes that the mean population sex ratio is at selective equilibrium, and that each experimental line is homogeneous with respect to the sex ratio each female is trying to achieve, i.e. there is no longer selection and no genetic variation for sex ratio. Results are shown Table S1 .
It could be that binomial sampling was the best way for females to achieve the mean sex ratio of their line, given that they produced a limited number of offspring. To test this hypothesis, we built a new data set in which each female produced the optimum number of males given her brood size. We found that the variance of sex ratio obtained this way was 3 to 35 lower than the observed variance of sex ratio among females within line, suggesting the possibility for females to be more precise (Table S2) .
Our results raise the question of whether 'LMC+' populations have lost phenotypic plasticity, or whether 'LMC-' and 'panmixia' populations have gained phenotypic plasticity (or both). Because we did not explicitly test for the initial ability of our base population to adjust its sex ratio in response to the number of foundresses, we cannot answer this question for our particular experimental lines. However, the 'Panmixia' treatment is more likely to reflect the conditions experienced by our base population than the other treatments, and earlier studies have documented sex ratio adjustment in T. urticae (16) (17) (18) (19) . This suggests that the 'LMC+' populations have lost the ability to adjust their sex ratio. We estimated the expected selective advantage of such females in a population initially composed of phenotypically plastic females, able to adjust their sex ratio. Assuming a one locus, 2-allele model and co-dominance, and assuming that each experimental line started with a single heterozygote mutant (non plastic female) out of 60, simple numerical analyses show that the selective advantage would need to be of the order of 15% in an infinite population, an unrealistically strong selection. Stochastic simulations of a diploid population suggest that in a finite population of size 60, such non plastic genotype would be lost by drift in over 80% of populations. Even a dominant genotype with a 50% selective advantage would be lost in 40% of the cases. This suggests that our base population was probably polymorphic with respect to the amount of phenotypic plasticity, so that non plastic females could rapidly increase in frequency with a moderate advantage. Table S1 . whereas for the direct observation experiment we measured the population sex ratio, presumably produced by females of various ages. Table S2 . Minimum variance of individual sex ratio under optimum sampling within each experimental line in the 'Single foundress' condition, and comparison with the observed variance. The ratio of observed over minimum variance suggests that females could have produced a much more precise sex ratio, even though brood size was small (Table S1 ). 
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